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mefhod of making s rsai-Sif!-!© iong disiarice SBisphos-iS tos»;«phon8 caSS frosrs a carter to 3 facipieril, the 
issiSinattors sefvaf psctefisad digitas date iifidscaisva of th« taiephorss nus-ribaf of the fsoipiorsi: tte 
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s destinstion sefver tsispnofiing the s-seipssnt ussog a iocs:; tsleph&ii® numbsr via a switeh&d tstephone 

orifjiu-sstu-i'^: setver c:o!-!\'e!titig anaiog voic* signs^s received ftam Xh&c&llm- to digfiai voice sigrsais ar.cl 

it ih&msher forward trig sssrse to th& dssSifistion server in psckeJforni via tfis digits^ dsia neS^fOfk <iiJrsog She s 
s malfime tstepnofie convarsatfoti: and the dfistsnstton server rscsiving Jhs ciiglssi voice ssgnsis f?cm She 

s Ofjginstif!^ ssrv-sf snd OTnverSing ssros to ssnaiog v->:c.8 Signsis and fom-'arding ihs anaiog: voics; BignaSs to s 

s ssgnsia frooi: the i^dpisefrt, convsrssng ihejrs !o dsgtel S(g!":a;s and SranBroilting same to the ohgsoatiog ssrver a 
!!■} pscksffesd ferri-! d jrsrjs tr;e convei-satifin and jh« c-'sginaJisig ^sr^'sr mcsivisig 'hs packs'fesd cik-jita} voiCfs 

ti ths oafSsf via jhs tsiepiioos ttstwork. | 

it 3. Ti-S8 rfj^ihoa of ctaffn ; < ftslhsr cc'fjipdssrftj ths sisps of: deterrfjiiiing a i-isiwofk d®lsy bsi'A^en ih« ti 

s orfgirsssirig and destination 'jervefis; corsparsng the dsiay to a pisdets^^'r^snsd ihfsshDid deisy ii;!ie so thai s 

ti 4. A ifybdd bidtrsJctsonaS jeisphons cornmuriica^son network for porsnitiing reaSferr}® phonetophooe Song s 

distar!f;« vr.>:c.& coitvei-saJfon fosKvesf! a tirs* parjy and a s^iCor.d psrfy ihs hyp!-;cj [isi^vosk utiiicsng a | 

^ % i ^ (, IK IK t \ ^ vlfiO S Si, S Is ■! t i: J <i ^ ^ Ot ^ O f d <: f iS 

it comprising; a first communicstfon sssyer iocai so fts first pasiy and coupisd ti-(srato vis a swifohsd tt 

it tsispfiOf® oetwork, aod a ssecotid coromon:c:al!Oo servs:!' ioca! So the secamJ party and cwupieti tharato via a s 

*; svyitcnod tsiapnorje !ieti*.'0!>;: a caokstswjtchod dipiSai data ostwerk sntsrconoscting and aiiowing paci<sii2>ad s 

it digitet data coo-imunicatfon boSwssn siaid first and second servers: said fifst s-ervor indoding transrnsssson ti 

it f?-(c:<f3« means for: (:f) recsivsng s local tsispSiorts csli ff om ti-ts first pasty by way of Xh» swifchsd taisphcne a 

it mU'QtX: {«) mo^iytng from fhe first pasly fhs tsisiphone numbsr of the ssoopd paiiy: ifii^ coi^impnicassng with ;:; 

it sssd secciBd server over tjaici dsgisai data nafwork and snstrnosng ssid sacorsd server ro caii difi ffiiaphons ti 

it nimt'am- ot Ins s&oond :psdy; aod {ivs coovertiriQ anaJog voscs ssgnais rsisaiV&vi fron? tPe fs-st pai^y to digstai a 

>f ftf rdir t N"* T*H r> jn a i * -> i nj tatr M 

instruofiona te do so from tho seoond so'var; and (vi} rsosivsog digital" vo;oe &:gnaio frorji tiie s-acond oervar 

it mesos: tor. {n recefving a icscai tsisphotis caii from fh« second party by way of she Lv!tct?ed tsispfwoo :? 
f V ^ r-. -n ^ ! -J r t <^ v,n^<. nJ ■^uts t -^k. '"'^uo -tn; -^t: r r- ^""-^ "est pa t > -i -uorat -q v "n 

t.i*f~ > «}f » * > ^.^^t ■■(^ 0'>s ..V ^v(v oJ - f. V » --ifi.-, V, t -^ s*?n>^) tMt.^ I 

ti digstaf voscs ssgnsfs arsd fcrw-mfsng sasRS to S3:« f^rst ssiYsr ovof tfio digiSai data nslwofk: S3sd second ;? 

*: sst^'sr fyrthar compriSsog recaiving mods mssns for: fv) iooaiiy oaiisng tha Ssac.ond party ijpon recs:V(ng :? 

iostruofions to do so from said first s>sn'«r; and i vi) fscsiving paok^lised digitai voios signals ft'om satd f^rst a 

ti server over said digitai data nsfevork and converting ssms to arsaiog voice sigoais snd fonvarding tf^e s 

n <. f (: n id <. Of. t ^ O- tld<. V \.J ( \ Mi- I 

ti indijdfog fsaid first arsd ssccsnd servofB !S bsdffsctiona! in 'hsf bofo ff-ss fsrst and second parties ai's capafoio :? 
:;:; VOK8 s:goais. " " " " - - - - , . 

:* S Toe iiy&r-d nefevork of oiaim 4. vwhsrein each of said fin-jS and serxsnd servers fijnher cfiiiiprssss fscsifniie a 

f X''* le.,^4> t, 1,1 (» -t., V. (J vait>^N t Sst^ -^iMlt^ ^ -x KS-v ^ ■^^„^J>^„X ^is ^.\*rf I 

*: ssid digits! dsfa network, | 

*: 6. Tiie Pybrid network ot dairn g, whsrESsrs sacP of said first and second eervsrs forti-iar coniprises 

::: oonfererics rail maans and grosip rsesKsga masins for aiiowing ffia fsrsi and second paitsas to coixkict s 

it netwars; sod gs^op saasimsse means | 

*: ?. A method of :mai>:ii'i8 a long distance tsiapfione caii if? ;rsaitime from a csiiar to a racipieot. tne mofhod :s 

:* comprising ti-sa slaps of: a) provtdiiig a firei sarvet local to tt^a caltef attd a second sarvsr icoai to the | 

::: recipient the firsrand second ijervera bssng connsctad to one anotiier by s digitai data networi>:; tj) tfse s 

■»! at. «p J « ^ ^.-^ O K ^>VS t « - S«f « >, V M v^S i is- 

ti tsispfjooa network; ct tiia caiar selecTiog a fovopany votca oommnoication mode from a piuralir/ of possible :s 
modes, tne other posssbie o-iodas irtciuding a ;3CS;rn;:e mode and a PCtoi'-'C ti^oile; P.? tl-se oaiier entet^og ti-se 

:* taiaplwno numbsr, tha first ssrvsr instructing ti-;a second sarvar vis fiis digitai data natwortc to caii trio 

*; connect tne fjslier and reoipient I'is fi-se first and sscoiid servers and tfie digital data osti.vork: and g] tfie 

::: oaiisf and i^cioieot cs:rfy:n§ cm a reaitirrio vo:c« feiaphons conyai'sjjtion dursng whict; ti'is fsrst and saoond a 
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zb perfomi; 0/A an;; A/O coovfifsation of vnice signals Sheisby snsbiing the pariles to oarjy on th& | 
3n mmg tsisphones wh«h ouipoi anafog voios signais. 

arising fhe step of dfitestniniog a delay ovm She digitsi data nsfwork 
Si-id oampsnrsg ths daisy witii a prsdsiferf^sned thfsshoid. 

tit f « ^ - (j<*v<,f i !. •>->r!«tv Kef pin id! H t > 1 !i aS^.n s.-'v'^ ^ 

s ifitefcconeoSed by v/sy of a packefswitched digfia! data nsiwofk, ead; c? isaici sssvers bssng coupted to 
s iis«!f s by way of a swiSchsd tetephsne risiwork sd tiiat a csiter csri sccass s J-Xis^i ssid server ovar fh® 
I tefsphons nsEvi'orf? and input a destssiatiori tefephafis nur?'b«r of a i'^espisnt and eacli of s-aisi 

5 BCfvef s snciifdss i-rsesns for fsceiving orss of said desSirsation Seisphorie rssjnibfifs tYon; s caiier and sn 
s fesponse estabSishsng: rsaitssse voice con-irfjiirsicBtfon bsiwesn th® calbf and ths rscspfsnt vis anothsr said 
IS- ^ '!- s sd -^i-- !c "d ^a'' "'f; ■^!:^'C"^ 

a; caSsrs to tras'ismit fecissmite data to rscspfsnis whereby fscssmiie Sj-ansoiissions orsgisiate fro!r< ii-.« caser, am s 
5 fonv^rded io an orsginasing sad sssfvsr over fhs savUshed tsiephon® nsiwwk, are fnsreafie:" pasteiised aod s 
s: sens to s desioaSiofi said ssrvsr cvsr said digital dats r!sSvvafi<, and forwai^sd so ths r&dpisnt ovsr tiis 
A swstchsd !eisphors8 neiwo-^v fe-ofr! sisd desfinaibn s«fv«r 

s '52. Ths osSwork of clasm fi , \«fi«msn esch of said ssrvers f!.)rths!- cosriprssss group messsgs mosns for 
is OvS ^ s » i# 1 - Uij his ( f ■> > ^ isf > f > i 5 - !s ^ p i& ; - ) t? i I 

A 13. Th« naiwork of ciasm f2„ vx-hefosf! each of sjid servers fi;!thef cofr::pfis«s muifspsrsy oonforsnctng means s 

fof pei-fr::tf!f>g a csiisir to i!~!itists a oorferfsnos eaii with s pkfraiiSy of rs:cipisr.ts ovsr fho S\'..«tch>sd soispho^ia 
s; nefwtifk and fee digSai dasa oeiwork. 

s; 14, Th© nsSwcsrk of dasm 9, wnerofn oaoh of said sorv'ors furthor oomprises dsiay dstormriafior! moans for 

^ ^' i(f..f t \ ■ !! i^^ r wJ' f^' ' duo ^iht )g!i3i j M.f\ 3nJv. iP^ 
s means for c.Ci;np3ffog Jhe desem-iinsd overali d8i.=5y wish a prodetermirsad l??«3siioid daiay fiO!a so thst the 
V: ca{{ rrssy be tsrmirssted vrbsrt the oy^raii dsisy axisssds p>«d«tefS!-::ri8d !hre«hoid daisy tisi':©, 

5 15. A n^efnad of mateng a lolsphofss caii corapr^sii-sg fee s;eps of: a caSfesr teiephoning a So«Ji sosver ovef a s 

o:fcu:\ S'vischsid teiephone ti«l\^ork srscj inpiittjng t:^* ieisphous iasivipsr of a p&c;p!snt liie iocai se!\sr 
s adarassing a refnaie servsr over a p3ci\sis\¥:f(;hed dsgsfaS dais o»f\vo,!"k: fhs ftsroote san-er csiiing fi^ie 
s fscfpien? at fee teiepMone number so tfsat resifimo phoneSophone voice conversafioo is fsa-isod foeiwasn 
a; ti-!8 eaiief and f^cfpseni, 

A 16, A n-jotpod of a c.aiisr using a tsiophons naiia-ig a recipient PC, ttso PC b^iisig sguippsd vvifh audio 
rsceiyifig squips^-ien! artd naving a^-s sddrsss on a packsJsvvitc.hed i-ifsiwork fi-is nisthod o-5mp!-!s::-:g the sieps 
i >^ ' „. i^ « = 10 o>. ?b t .v^i: -^^ t bof \ vh>'^ utS 

A paci<;atswitchod nefcvark thereby anabiing rassffmo v»:ce cofjireunioation beiw>3®n tbe oaiier and a usef of 
A ii^a PC, 

A 17, Tho memod of daim 16, wi-ss'sin tho caiie? enters fbe foiiowing sequsi 
A PC. ' 

I 18. A method of rrs3kin§ a coofafofice call to & p!U:r:aiiiy of recipfesifa compttsirsg fbs sieps of: a ca 

^.^.-■■^s :f.. St- « Pfi. ^ t:J -O!.': „ ■• s ... V ^ ^vl'- ^K';!.;-^^ -^v) C-^-.t i<.^*-l.n X.ni 

;a corfospondsag to the fecapiefns each s-iumeef feeing sepafated from she adjscem rsumber (s) by a 
s'ii.smsnc DTfciF mpu;, and the server receiving d-;e ccntini.soi !S aequenoe ot seisphcne r^un^ibors, a 
A ssove to h« disfed ti-israby pefirsstfing voscs or fax c-oirif>?iin!cat:oi-s b^lv/een ti-i« caiiar and the piur« 
A rsoipisnfs, 

Hv'BRiD i^iETWORK ?-05=: «cAi.-TifvC PHONE TC-PHONi" vOiCEe COMiy^UbisCATsONS 
A Ibis invention ralafas to a systa.'« 3i>d corrasponding mefeod for parrniiting r»3ai-tirrje feiephone 
;a cof^-imuoioateon pot'-vosn p,adios via a paci^et-switnhsid digital dafa netwofk ^toro partioukariy, tt 
loveritiori i'siatss ta a E^yPrid corF>!T}.!niGation rse^voi'k whioP dt!ii£s& an «,'«;&Si?ig cira!!t-sv.«tcfsed i 
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i-iSiWOfk arid an exfsisng pack«l-Siv¥tfeh«d nst^vork. the iiybfiiS nst^vork snciuciing « piui^ssiv 1 

gesographicasfy spsceci sserv^m sntefcoonected vis thsj pscteS-switehsKi network enabling ijsers jo mske *: 

SGDSssss anofhsf s»8!V8!- local JO ihs siufnber b«i!ig caiisd sfid (jonsiscte sn« caiiing and caSSed parlies, sj 

BACKGROUND OF THE iNVENTsON | 

Fsguie 1 fSkjstfstss a coriveotiooai dsdicsted Ssie-phone network ivhetesn "Sosig dssSsrscej" caSSs irsay bs s 

msds from for exsa-jpi® paiier 1 to reP!pts:Pt 3 vis nstevorl^: 5. y>/8li knovvn asspiples of ssjch n8Swo^!<s 5 sr® | 
«sunw% Pfovidsd by AIS^V^ md UC\'^ m part of the PiMiis Swstehed letephon* Nstvvom iPS mi . Th« i 

siWfSching feciiriitque of oetwcrk 5 is bssed on circuit switching, i s. each oommsjnication is aferded a | 

"dsdicstsd" charfosi fcr Jhs dufsiion of ihs oornmuoioatbrs. Bsscauss oslbr 1 snd rsdpient 3 afo -ccsied in | 

drfferem 3f8a codes, iong dlstaoc« chasges si^i incorf e« by ti-is caSfer upo!": iosig djslsrsoe use of network sj 

6. Unfonynately ipess iong disJariCis enlarges qoscisiv fnussspiy and ofsen beeomo quiSs byrdeosonia. | 

Lopg distance subsctlbss- systems {e.g. sss U.S. Pat. No. 4,613,175) oompstipg with such estafoiisiisd 1 

tsiepbooe cos^jpsny fersg disisnce sysi^sfBs havs gairsad aotswortiiy accep!aoc«. Typicsiiy, such | 

subscrsbef systems smpioy ii^e iocai switched tsisphoos iioss of an ostsbiisiisd tsiepi^ons conipany to | 

connect a stjbseriber to a 1 

flompoisf: The coirspiiter canvsya the siibscripes-'s teiephono caii over a dedicst&d iransmission notwodc | 

to anotiiaf iocal srea whsrs the caii is again feipSreduced into tiie swifei-isd tsispiions nstwori< and 1 

nuf^-sbsr t» gain access Ib ths oorppiJtsr wbioif contpsis the iopg dsstancs dsdfcateci network; s) to bs | 

fhereafier. dss-s tbs sf ea code arsd teiephone ni.im:bsr of the istnoie iocatiori wliicts is to bo oorst.ac.tad sj 

tbpjugh tba systsp^, | 

Upfortpnatety, tiie iong dsstsncs subschfoar systsp'ss set forth ip iJ.S. PatonS t^io. 4,613,175 spfferfropi a | 

nup-i&er of pmbsspis. Fimiy. the systsp"!& ars not sguippsci so permit facsimiis copimuriipstjon. muitiparty d 

corsferenc;© oaiis, ato, as waii as oofw^t^tionai fei«pi>op« opnv«fsai:oris, S^consiiy, iliasp ps-fvatsSy pwnsd | 

iorig distaose networks not pacicsi-svvitpifarf, and ^ersfore suffer frorn tho probierps inbei^sit in | 

ci«diea'E«d systems. Furtharmors, tbs suisscpijsr systenis dmcpsssd sn tiia '175 pstant nsqusrs S?5« d 

■> -t ^( f f «iit!sii f! trf ((\atss i*:^,., df' vated ^ a-x ,.,v isf^ ^) | 

imprsotfcaS md ondeiy sxpsnsivs givors foday's msrk^place. | 

!J,S. Patent 5,341,374 discloses a tokef! nrjg aeiwori< integrating voKirs data srsd vsdeo witts i.-i;st!!bijtsd d 

caii processing in a packst-sswitcitad oebvork whidt sappcris fsai-«m» voice coov«fsalkw. A pioraiiiy of | 

toi-ien dng networlcs srs intsrconnsctsd via bridges or ths iiks, eaei^ toksn dng nstwork ineiuding a d 

nyrRbef of rtoda PoupSing mils {ps-ocesaos-controiied swM5«s) arranged in s ring por^pactsd i>y a twistad | 

pair Each oode may hsj coijpisjd to s PG, toiephone, aod'or imaging syssorr!. .Anaiog- to- digita! (A''D.! and sj 

P:g'ta!-io-ar:8iog tO^'AI .x-:nve!S«!-t as- waii as data pfocsssing, d^spiav, and starags oparatiofis ats j 

peifc5n^5ed by the hcjusehoid devices (s,;g. teiephorio, PC, snc ) coupSssd to the nodes, tinfortynatsiy, the | 

systerc of Jhs '3''" paten; is not abis to .serve the :ri,a:odn' to^ciay's society because P'losr bcpseboi<is do : 

I f=!wH Itti^ =!)(d 'wt Ma h !sf'<'v 1 .„ «UA n\>^)*- n t ! 
W r '~ 'fa V ti,. f ^ ''^ > ;c i, > ^ ^ ! ^ >. ^ 1 n.. \ ■• ^ \ d^ 

convsrsafions cannot hatiafit from or ytiir^a the ~374 systam. .Aiso, phonas not oonnscted to ti-iS tokan-ring d 

tecai area netwcrt^ (LAi\i) cannot use the system, i.e. dia systesYS is itrniied ta takers p.nq netvwjit d 

tedfffoiogy \^*iioh is uridesijabie given carrml nsarket condiisons, | 

ieiapi^ona ri8tvsfod< (i»STi^; sr; transmitting infofrrjatron betwoet? rsmota daie devices by v;ay of a | 

nationv^scis otgitss data net«;ors, A pinrgiity o? geogirapbicaiiy spaced iocsi riogas {each connected to e | 

transmitted iram one area code to anoiher via the digfei data naiwork without incurring iong ciistance | 

nars-- i c Nf ■) otfoj^ t ^ T^ ^ai^o ^ s -^rx o x o udisoy! : 

rict capable of tranemdllng 'isai-tims oofjtsnuoris voice data; di> it requsses the rise of broadcast factiSies d 

•< pi*--? bi> 1 t f>-- ■>rdai> )a sr sm a - x ^ - » -< > > "t! < ) i )! | 

reqoiros the provisioo and msintensnoe of a pdvafe or paid-fer digitsi data naiwork. | 

g,s pf-d pop ,an^, 'hi a^jqi^out the x^'crsd FigniS J; siinst'stes -aripiiter ? -onn-unica'r.rg v iti^ conpntat ay : 
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conipatibfe ffisfios for is^tsrfjc^jng With ons anoihsr fo sxchang® dsgitas datss. TJ5S system is cc!!!-:f.nosif«: oi s 

fnmy netwcjrk prcvsdess sntercorinseted via ra^iieess. The sxiosi comrriosiSy i.:S8d ei-sliiod for irsnsfejfing | 

fifes is known as th& fiie Jrsnsfer prctacoi (ftp) , Compufsfs 7 md S typically ac&sss sfw internet via | 

variotis Siiandafcf fietv¥0!-i< interface cards, sudi as Ethernet arsd FDDi, or indis^diy by v^ay of data | 

fsiodems, Wfm-lyps iini^s gsneraiiy used | 

"['h® intsnsat is a packat- switched df^jitai dafa nat^vorK. Pae-i<at switohsng is a vvay sn wtH«h dih'srsnt s 

nati.vork segnfenfs oao share a oooiiT-on iransifnlssiion fnedia. Rather than send a large biociv of data over | 

s "dsdicaifid" iioa dsrsctiy fo the desfinsSioo cornputer, s packet swischiop osJworic brsaifs tie data into | 

sowf OS and dsstsnatson snfafmafcoo Th(s sisclvs n";3!-sy p3ck«>:s to flow through thJ sasriss nefevork, aii s 

resch-ng shelf aDprcsprsre dessmsston. D&djcsred neSworfc componefsfs railed packet -swischsog nodes s 

iXiiits thsss pacK«ts ffcrn sgyrca So dsstsnation, Lssrrig ih^ ioixjrmstion eonfaisfsd in tha packet tfsaif, Altsr | 

sii the packefs ftcfn 8 psdicuiaf tfar-sniission of data rsach iheif dsstinatiosi, ihe source and dasfinafioo | 

Information is removed, and She packets srs reassembied into Xb» odginsi data, in this wsy, »ads«ts from | 

any «omJ»f of compotsrsi can shsrs il>8 mismofk. | 

Aifhoijgfi it is ctirrenily unclear vvbeti-jef the foliowsng are prior ari to the instsnt invenlfon, sysfasma which | 

allow compytsr- tst-compotsr voice ijornmunicaflon ovar the iniarns! hav« rscaniiy baon iniroduoad into | 

the maftetpiaca. Using ssjch systems, voicss communlcaiian is possible over tha internet provided ffraf ihs | 

particsp.stiog mmpyisrs (PCs; are eqrspped with trislr own microphone, spssker, audio device, and | 

nscasssry conirfjanicatson software, Ufstoffensrtaly, ih:* i^scssnliy snii-odu&ad oornpyter-fo- cornptjief v«ioa s 

technoicjgy may oriiy ba siiiii^ed wiian bosh padies | 

havs PCs, sQii-ppsd with tha speoiaiissd hardwara, s»ftwsr%, god intsmst oo:nn«ctic>n. Furtf^si^Tiore, it is | 

raqoirsd lhal both parties be pfe-noiified of intended usage, and both computers be trsrsod on wiSh the | 

necessary softwxsfe befere communioatlon msy tske piace. This is nnduiy bijrdeosoo^e snri injprsctscsl as | 

^! c>t ^ >t.)^th N 1 5r - jf^vrtNn Uv-^-' fi-'vr I. " (P ■>! n 1 

higher percentage of oon- ccropuSar households throaghout the worid- | 

So-phon« vosc© oo-rsfnynicafion ovsrtfsa internet, .Again, ri is unciasr at Sliis fi-Ks '.•vtsetf-ser Shrs system ti 

reprfSBants pnor {srt lo she inatsnt tnvenfion. f-iowever, Jnss con-;pnter-to-:n??one system aiso suffers fronj s 
th>a pro»saii'5S sst forth shove regarding the eonipriter-t-o- oon-iprsar systsn-f and is further iirnitsd bscarsse it a 

is not bi dif actioiiai - Sn other words, ccmmrinlcsiions or voice oonvarsafions can only Ghginate fforn the | 

PC. Caiiass Vs«-so simpSy s>wn a oonvantiDnal teiephone f i e. hook and ring device) may not caii ssthor PC | 

Ciwnars or oxhsir phons owiiers by way of sh;& systsm. This is a probism , 1 

in view of the sfoove. it is oSear feat fbors oxisis a need in the sn for a bi-directlonai sysirsni and | 

rjaod for f-^Cs or ti^ia isko) wixfrein any teiepiwna owrssr or oaiiei 
Simply disss a iocsi; nsimfoer which resLJits in reai-tinis voice cor? 

reci;pient via a digitai paokat-switoh&d nstwork rhsrspy sllminating ths Inetirrsnce of eonvsntionai long 
distance cbsfgaa. I'hara siso exissts a need sn ttse ah far suci? s systen ■ which wiii aiso suppoit faosirtisl 

SUMMARY OF THE if^VEMTiON 

Gsnsraiiy spe-sking. mis invention fuiiiis Ihe ahove- desoribsd needs in tha fsri by pnsviciing a hi- 
directionas Seiacom-Tss-iniOstion nsfevork snahling s-eai-tlme voice aarnmisnioafion i^etvvean caiiers arsd 
i-ec!pi;eota. fha telscon^fnunicatiori neSwork confpriaing: a pioraiiiy of hi-difociionai comrnnnloaSion serw- 
snferconnecfsd fey way of a pactcet-swifchsd digitsi data nsSwork, each of the servers doing coopSsd to 
users by way ot a switched iaisphons network so that a e.aiief can a 
feSepiione riatwork and input a desstination ieiephone number of a se 
'^f^oft X ^ -c mew- t^t! 'Cv xi-. o ^-r "v. V >i xTo V x-^^-^r 
fasponse ostabiisining mai-lims voice communicafion bsSween She o 
desttnatton seiver cjvef the pact^abswitehed digiSsi date nabvork. 

According to certain pfeferrad embodrrnants, Sii5« system aiso enatei* 
This invsntion further fnifsSSs ths abovs-dsscrshsd ossds m th» art &y 
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dsstence tefephaB* cai; in cea; fims fi'om a caSSef to a r«apseoL Sl5« •nsBiod cosfsprising 8f8 sisps of; a) 
provifjing s firsi ser/sr tocai to fee csiier sn<S .« second server foraS to ths riscspi-snt the fsrsi srsd second 
ssfvers be^ng cor.s-iectsrd to o?-!® a'lQihs.- ^jv s ciigsia: da;a nsH'orK; Jhs caiisr ci;a§ing a ioca- feispho;-.s 

setefiing a iwf> party voice comniunic.aiion mfx^s frorr) a piuraliJy of posssbSe !T!f5d8s, She other possfbss 

d) ifi© caiiffif siitesifig the fedpiefrf s tsiephofie number which ss rscesved by ih& ftrsi ssiver: e) upori 
d:sta n^Sworik to caSS ihs j-scipssnt; f) ih« second ssivsr caSSsng tii9 fecsps^nl's tsiephoos nursibsr by way of 

ihs fsfst and ih'e second servere each pertofm D/A and A/D convas-siio!! oi voice signsSs rhemfay snafaisng 
the parties to o&ay c« the conversfHiors usiing hstephcjnes \Ynich output ssnatog voice signals, 

in sddsttan to phona-to-phons oofryBuriioatfon, the system afeo perfiiits phons-to-PC, PC-to-pboi-iO, and 
PC-ta-PC co;>-sfr!t.(f5!cafior(Si, pfovided Shat the PCs havs an aod:o device, speaker, mfcfepbona. and 
ssoftwaw to impSsmsnt san-ss. 



m THE DRAWmSS 

® !^ vK ;->!xtvna>, ^ * ^, ^ ^ ?^ '-v'-c >v>^!f ) O !f v,- M«pi- a^,: 

swifchad^ digSai data fistv^ofk siuch ss She srtfemei. 

Figure 3 iS a biock diagram of a hybrid communicssor: ns!v/erk oiilfejs'^g esist!r5g tsispho 
sn sxisbng paokst- switched digitai data rf8bvofi< acooivcling to lp:s invenbon,; 



5he passi^.et- s\s<tehe«f nstsvorfe. 

Figure 4 m a block disgrarrs iiiustrating 

Figufe 5 is a bfock diagfam of the vosce.'dataftax co: 

Figure S is s fiowohsft iliystratittg \vm 
choose bebYsan ons of rnuitip-a differeni 

Fsgijre 7 is s fewchsrJ of 




Figure S is a fiowchaft 
Figij:rBS. 



group msssagirsg modes. 

Figoi's 1 1 is 8 fiawct'58:i itSostfating steps casried out by an originating s«:!Yor sf ■ tiie two-patb/ voics mod 

Figure 12 is s Sowohsrt iSustrating stsps c^snlerf out by an onginsting server sri the frjuiti-psrty 
conferanGihg mode. 

Figure 13 is s fiowohfai iSustrstirsg the funciions performed by the ssarvsre in the netwsfk fr> both She 
tecoption and transmission modes. 



Figure 15 is s fiowohsrJ siiustrsting disiing out funciiorss perfbrrned by the caiied or doatiriist 
whsn msl-tsms communication is not reqifimcs fogtween the caiisi' and rsdpient, 

OETAiLEO DPSCPiPTiOf^ OF CERTAibi EMBO0S?yiE;i^TS OF THSS iNVEMTiOiM 
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Iks parts Ehroughoiit ths ssvemS visws, 

Figufs 3 ilkiSifi-sses 3 hybfid fjetssoscfe fof pfovidirtg reai-' fetephons vote cosTsfni^nscaibrs tetwsen 
remoteiy scicated csiiers snci recipients, ihe hytiirsd nstiA'ork Litiiizirig exsstirig csrci.iS-swi{ched teSaphone 
n:et>vork(s) 15 having dedicated Jirm snd sxssting pa«^(^«s.w8«^?««J digital daia network 13 (s-g. 
interoei) , Th» hybfsd oeSvi.'!>rk pesrosis «sltefs 17, 18, >»r 21 hssvsng sirfjp^ie t^Ssphones (anrf not a PC or 
fecijiimife mad^ine) io fPaks \*r'hat w/ouSd oihsrvwss iong distencs teisphooe cslls So fssfse-cSivs 
f'scipi'snis wsShoisi incufBng tJjs cooven&na! feog distsnce charge, Th» o&H'ork usss no «jnirak2>sd 
cofsfrol aod cijrfjbines the advsnsagss of sn existing icsoai feiapiione netVi'Ofkfs) 15 fof cos! -sffecJive locaS 
comoitinicatfon with 5he. existence ot, for oxan-ipio. the Sotemsl 13 for economic giabsi conrinxinicstior; 
iherebv aiiovvsng long dsstfs'xss tefephorse «jiis to be maae -Mnoui th® ijs!.iai °;or!>3 dssiancs" sxpsnsisi 
siicuiTsd whm th« PBTH is sjssd. Ths hybrid net*Jork does mi roquiio esters and/of recipisnis of caSSs to 

fSGspient's rsLimbef (deslij^afiori tekjptsono nyn'sl-sef snciuding at isssi ten digite) _ ofiginsttfjg a»3rver 
ioofes tip ths destirisison nurnbsr sri (is IP dstsbssa 25 and dsierrninos lha address of iS":® corrasponding 
sesvsr 1 i iccai te the de'jtinatien nijr«hef is g. in ihe ssms afsjs code) . The origioistsng: serwsr 1 1 Shen 
sddt"«sses acfd oo;Tsm«n!cafos> sviti-! Sh« destinstion s«!v«r il ovef rs8^A'0!1\ 13, 

which in turrs caiis fha !\-scipfa:nt over PSThi 15 When the redpierifs teisphone sirsgs. ti^e recipient simpiy 

voice ;^5sssiaging or mtiiii-pariy confet^noirsg, 1h« s^cipisnt is noiifiod of tiia typo i>t asrvico (of STioda) by 
way of a voice message sent to the fodpion! froiT) ths destination sofvof . in the rase of s fox or group fa:< 
nwdsis to discussed beiow:, tsie reeipient is assunwd to hsvs s tex ms!Chi«&, 

As shown in Figufs 3, the hybrid rieiwDfis incisjdss s piorsilty s gsograpiiicsiiy spacsd communicattors 
ssfvefs 1 1 sntsrconnscSsd isy way of pack8t-8v«tcp®d digsts: data natworit 13, According So cedais-f 
©mbodtrnsnls, each ss-Ysr 11 is iocsted in a difteref^t s!«8 cad« »f ioeai osiiing i'sgion, Fof exarnpi*, 
Figure 3 iiiustrstes the phene nurriber of the sofvof 1 1 iocssi user 1 7 as ) S33-55CiO and the phorse 
ntsfnber of th« servaf I't ioosi mm 21 as (51?} 34&-1000, Aii ssfvsrs 11 PC-based including a 
^ i( t ' <. 1 I ^ i V iO'^j 'ttd^i ^ ' >- >^ t diqtei V ^^ !!■ '"o' t t 
switched teiephQne netv/ofk 15 srs tiiet ajvy oae of households 17, 18, and 21 Ciin cof?!!TiUniot5te with one 
ariother no mattsr wtio odginstssths communisstion, 

Figuro 4 is a block disgmm iiiijstrating one of ti^o piijmiity of servers 1 1 in detail. Esoh ssrvsr 1 1 is 

SO li'iiSi; a !Tsu!spisc(ty of posenbai c.aii«rs/fs«pisrris oa*-: access ih^ syst&-)> via each sssys;'. .^■lisrnalivsiy, a 
channel cemoe ijo-t iCSi.j! may ise used iosrsad of PBX IS Jo pefinil comsTiUairation between aefevork 15 
srid ssfvsr 1 1 . A stsndaird Tl iink 27 may bs sotatposed ibstwssn PBX 1§ and sswsr 1 1 , 

As shown, each housshold (17, 1S, or 21 j inciudas at least a siarsdatd ansiog-ooipiit talophono 29. 
OptioriafSy, sasii boysshoid may aise inciuds s facsimiis maohina 31 , psrsonsi comput&r (PC) 33, data 
srsodisiTs 35, and/or wireisss or csluiar tetepi>o?5« 37. Eaof) on« of Ihsse dsvlcss n5ay be used to acosss 

phons 2S OF i'-'C 33 ss aquippad with a vidao dispisy andfer csmsfa, tPs systsm Is abia so suppon: rtssi- 
time audiotVideo convorsafiofi arid stsaging feeiwssn caiiers and ssclpisnte. 

Each jsafver 11 !ncb:des buss or fe«!jsas 39 which iotofconnects voic&fdafarfax consroiier-'s) 41, storage 
43< memofy 4S, prsc®ssor(s.f 47, and digsta! data nsteofi^ intenasa 48. Natvvork intsn'sce 49 irfsy be.; tor 
sxarnpia, s oonvenbonaS Ethofnal or FDDi nelvvori* access card, iiloltipis nsiv>,'ork adapter cards niay ba 
used whan ssrv^sr 11 sstvices msny Sines, the aurriber of access cards required aiso being a fur^cfioo of 
the nabvork baf!d>A'sdth, Packetizad data to be ssnt ov«f nabvofk 13 niav be forrrjatied at 49 by way of 
corsventicniai TCP/UDP/iP based protcscois. For s^ai-tima vowa oomonunication, an efficient iow-overi^aad 

time audio transpost protooot, vat, siigtsily rnodifiad, rnay P« us«d. 

ii>igit3l data stcsraga 43 may sadods a standard storage disk whiie a f^sntitim-based chip(s} oiay be 'jsed 
in processor(s5 47. Storage 43 isciodes boih auttiOfiEailon database 23 and IP dalai>ass 2S, as weii as a 
diiBctory database, Tnus, infcjixnatics!": reisiing to whit;h ss'var 1 1 in the network (and its addrsss) covers, 
or is iocai fe, particolar destination teiephoas oombers is stored at 43. For exambie, each server 1 1 in its 
storage 43 way inciude snformatiofi indicating ti^at if dasiinafion jaiaohona rsnmbsf (51 7) 349-1234 is 
entered by a caiier, then the nelwork 13 address of the serves 1 1 iooai So thai psslicular nnrrsber is 
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36.8,12,108 ihs telephons ni.srob«rs and addresses shown is-s Figurs 3) , Addi!to:n3§y\ stofage 43 ma; 
be iis^d to accowoSng snferrrsstbR. aofhorfeation cori«i fi&i», credit card snformstjoo, snd biiiing 

ssiihc5i'e,a'iors cades of acSive iocs; osefs snd Ihesr correspoodsng »edii infor-nsrsion. Mesnv¥h;S8: oififjxsfy 
45 is ijtiiiized ta store Ciperafiog or sppBcation ijoftwars tsed for coriiroSiSog each sesver 1 1 by way of 
pro<;*ssof(sH?- Addittonaiiy, data rsSrisved fsxjm storsge 43 may &s tsmporariiy stored m memory 46 
vvhiSe cafSs and connectbrfsi ars beirsg mads 

Ths dirscfofy datafosss witS'isn storags 43 maintains tiis psmonsi dirsctory of each us&f local to that ssrvs 
1 1 {scttvs and past ussrss . For each wssr, 8-(8 ipes-sonal difeclory .includes irifon5-«a6oo suoh as th« nat 
snd codis of ©sch group and srsdividua! which rmy be c^^lisd isi modes 85 and 87, porsonsi tisago 
intorrs-JSton, pemona! siSing iJiformatiors. transaotson dates, §tc. Sscauss the dsf^oSory ciatafesse ffiamtastts 
recofds of both active and ssast osesB, when s p;jst usef wsms io reactivate 'heir sccoLint ths fRfofiYsafbo 
is eaaiiy refrieved. According to cedaio firn'ofsdlmeoSs of this iriveriflori, v/hsjr? a osar :TiD¥8B froffs one isrsa 
So aft!5ftsr, th& m@f& databasa infcrrfiation at 43 >s;ii! aulornaticaiiy transfert&d over n«twori{ 13 torn 
oos siSiVQr 1 1 lo srsolher ssrvsr 1 1 bca; ths r;sw area, the tfarssfefring taksng place ssthsr at ths raqussi 

By t'Vsy of each ossr's persona! direotory datshas® at ths focal ssrver 11 , ths systssi': acc<i!^ing to thss 

left by others in his dstabass; {;?) ths yssr may ci-;ock ths status of group voice messages and faxes 
pfQVK.'iisiy requssti^d, (iii) director/ tntbrmation - the user may request a teitiphons nansbet of a particular 
iodividyai (s) if the 

user inputs a mrm and fccatscn: (tv) She us«r may imnitar his psrsorsal aooount, csags, stc; arsd {v} tt?e 
user cao Cfoate, dslets, aod fnadily group names, codes and phone numbers reiating to group and 
ifidividtiai modes.. 

The doftes or ftifictions 
nerA'Qfk ioterface 48 a 
biiitrsg data and the Ifks stored at 43, 

Voics/dsta&x contro-ter 41; . provided in eacJi server 11, is showrs in mom detaii Irs Figom 6, ConSroller 41 
spciadss fa,>!.,''d3ta -rsodefn 51, voice isne snferface 6S, tasder/decsder (CODEC; 65, digttal mgn&i proosssing 
Ufiit (DSP) 57. DSP msroory 59, cosrspressiofi/decoinpr^esion device 81 . ^ocryptson/docfypfion device 63. 
memon/ 65, and options iiy proc^sssoris) 67. The vadous devices shown in FIgtire 5 vi'bich make ijp esch 
controiief 41 are intsrccnriected by vs'sy of btiss 59 which oomrfrurslcstes w;th buss 39, 

Voice isne inJerfece 53 arsd f3X,'dats modem 51 aro conoocfed to tor^e detector 52 which receives ar^d 
properly dtstnbutas voice aod/or ?a>;?sata signais which are incoming from PBX 16 over link 27. 
Acccrdingty, intoftace 63 rsceivos from torse detector S2 incoming voico signets whiie moderrj 51 receives 
incomsog fex/data signais. The dsSector S2 in oontroii8r41 msy be intorfacsd to ttie iocs; switched 
(dedicated) tsisphorje netvvorK IS tsy way of a loop start (e.g. :RJ 1 1 andror i^J 14) whsn only a few voice 
i:ri'3s are to be ernpioyed, whi-s a standard Ti tfur;k 27 rosy be utsiized for a larger numt'or of lines {P8X 
13 n'isy bo needed tc< distnl-iiKO calls from ;t>e teiephorss nstw-ork to an avsiiabia isna ciapendsng upon the 
number of Sinss being s&,f'«<sd) , Eacn ia-te can support both Oial-ss asd diat-cut functions {voice ano/or fax) 
contfoliad by the voice processing board (see below) . 

vCV oi {» ^, V >tt,!o f.'c on o, oei v ms, v., 0 =! ' =!ior. 'o „ ^ j J j ^„ ' ^ on 

(D/A.J convefsion. CODEC 65 functions to oor;vert the analog signsiS i^ceivad from interface 53 ahd/or 
n'iodeiT! 51 to digital signals (e.g. during a ;oiep:hone conversatior^ whan the caller Is oetpottirig analog 
voice slgoais to the server via networit 15) . 

Oo fhs ottier bend, because each server 1 1 is a ijn directioriei iritertacs. when CODEC 55 recelvss 
Oigttsi data i'e.g. dsgitai voics dstas ffcsm OSP 57. shs CODEC converts irto .sisaiog, and thersafler 
1o>^v3rds rE to the tsoat catl8r.'recipient via eithef modem 5i or interfsca §3, "Thus.; CODEC S5 to each 
server i 1 porforms at least fhe following two fenctions: (I) converts ar^aiog signals incoming from Its iocsi 
cai K.I !it-..ff.!S-,-:\ tJ rJ>.,«ia! * girais a->c ton.^afd» samo o\»' neh^orf 15 to ttie oinof parsv, ai^O (::; tK.ce;ves 
aigitai signals from ihe other party over network 13, converts the dig:ta; signais to analog ssgnats, arid 
forxvards sao-se to the tocat caller/reclpisrst over fhe telophooe nebvtjdi 15. 

DSi"-'> 57 (e.g. T; 1Tv1S32:0 DSf> family) pertbrms sampling to voice grsda tfs-quency (e.g. 8 kHz) and may 
apply forward error cor;«ct)Of! (FSCi to She digirai signats rscaived from CODEC 5S sn csrsairs 
embodiments. OSP 57 perferms digital edho oanoellalion atid fax signal demodolation/rnodulallori, DSP 
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57 aSso perfornvsi csmprsssson of ths djgsSa! date to 3 iovvsf nusrsfeer of bits («,g, sight) p-sr ssjfspSo, Sri ^le | 

other dirscgon, DBP 57 !i.sndsoos> to decode the Si-rof corrisction srsd decompress th-;} dkjits! dsSa rocsives s 

and mniprsssioo/deoompjsssiof; pfocesses performed by DSP 57, | 

Compmssiowdeecmprsssior! unit 6 1 performs a differsot tyiiss of oompre&siof^/dscomprfission ihm ir-m | 

done by DSP 57. tfiemby compfessing date going out ov«r nsts^os'k 13 and deoo-Tip^sssng: date oof!5!n9 | 

ffors5 fistwork 13. For axssTspte, unit S'i )-rsay liiliteo ;hg | 

krsowp GSM cofBpf®ssior(/d«compfss»Jor; aigonthin (about s 5 to 'i rafio) . Wh«n s-soudiy js of oorsosfn, | 

sficfyptfcn.'desjivp'iors device 63 is pfovided and functbos in a knosvn mannsr sany stssndard sincr yptsosv s 

deerypiiofs afgoriihrrs such ss OES rnsy foe wsfsd; to sficrypt digital dsta going o^d ovsr notwoA 1:3 snd | 

dsici-ypt sfscofning dsgstai date, | 

.Accofdsng to ce-Ftssn {sitemative smfocsdimanttj of ihis snvsrstior!. a Disiogic O)".540SC-T1 24-port voice s 

procsssifjg and Is boafd may bs otiisssd stbjs foosfd snciyding voscs ss-i&ut, CODEC. OSf^. DSP memos^, a 
snd If coopscttooj sB coniunctior! siviih a DiaSogtc FAK!i20 12-por5 tax boafd dncSuding a tax modairs and 

a fex data CODEC) to fPaka sjp tho afoo^^o-iisted cosnpoosrit^ of oontroilor 41 Ths Oiaiogic pmduct | 

supports baft~d«pSsx comfriUfiication, A fuii:; dupisx: prodycl e.g. Caiian ViV5200 bigb Integration 1 

compressed vtjsoe.'fax nioduSe, sypporis one pCJii and parforrns the functions of steps 5'i . 52,, 53, 55, 57, | 

59, arid 61. | 

5 and the dats fio\« tharsbetwasr!. On the othor hand, processor 67 -s no! fsguirad foooauss pfocsssorte) | 

47 (sss Figiffs 4> may b« otilizsd to perform thsss fonctions, | 

Begffinsng wffn Figure 6. cedam ombodiiTJonis of this invsn'ior! v,i!ii now bs described by way of a caii from s 

s oaiSing party (caSter) lo a rscaiving party (rfsoipi»nt) using tiis §ystom of Figure® 3-5, For th^^ pi.irposo of 1 

this dissscfipSiors, ist «s assume Siat caiiof 1 r i leiephons nui?>ber {2S1 ) S1 1 -3001 ) wishes to ieiaphorsa ti 

mdpimt 21 in s different arsa nods s! dastiostion tsiopiione numijsr (517; 34§-1234. in stop 71, saiior 1? | 

begifjs tna prooess by dssiing tho focai toisphona nuii-ibsr (333-550f}s of s.ha proxirnasa ssiVssr 1 1 a 

(odg'nattrsg SiSivsr) so as to access tPs server :by way of tf)o foca§ tefepPona n8twori< 1 6, At step 73, it ts | 

dejai-smsnsd v/heiftsr or not tiie iocai san/ar nwrnbar is foosy. if so, tiie caii ss not mada and the axst fyoctio-n s 

76 is pertomied. | 

Howavef; it the cannacticsn between caller 17 and originating aarvijr 1 1 is made, the caiier is pfomg^ed to | 

ofitar an autporssation cods at ??. Ths caiisr may input the auihonssiior; cods by way ot DTMF sigsiais or * 

aiiernaiiveiy sn s verba! niannef, tf ti-se entered auti-sonsation code ss ventsed, the caiior is p!Ofs-ipl5sd io ti 

enter an input cods at 78 fdr the putposo of seiaciing one of a pSoraiity of posasbis diffefoot itjodes, if She | 

authorisaSon eods is mi vsrifisd, ths axit fLinotion 75 is psrformsd ana the caii tsrminatsd. 1 

By entering tPs snout cade at 79. caiisr 1? may seiect one of ihe foyi" diffsrent modes sdown in Figure 6, s 

namsiy, jwo-pady OTiMF iopot rrsoda 81, two-party vetfcai input niocis S3, mijiti-party DTf^F soput moda a 

85, and rfiutts- party verbai itrput ftiods 87, The (oput cads entered at 7§ may be ssthsr verbai or f^TMF ti 

v^hen caitler 17 iis using a ieiepdone | 

choosing one of Shie fo-bwing foi.sf rrsodes: (i sTiisceSarieoos persona! services §1 , such as personaS | 

direfJtory irifortnatiort stored srt tiie dirootory data base; 11) dsts modem mode 93 for PC-to-PC connection | 

aver net^vwk 13; iii; facssstiiie ft^nsrfjisssoj! mode S5; and sv) iv^io- party reai-tirne voice oofsversatiors mods a 

97. ijTMF aignsis af« jjsad at 88 to satect one of tPssa modas Vi-hen caiisr 17 ss using teiaphona 28 or | 

37. in fax modes, DTiViF inputs rosy be used st 79 andtor i3S, vtfiisie in PG- to-PC mode 93, tiis caiier may ti 

server fthase digits, once proparsd, are savsd in a fiis fat automaiic diaiirsg) , | 

J i ^ s v,s -ii.if # s . > n ' 5in> V, s, ^ s, ^ , j« ^^s, ^ I 

Mode 95 is selected v,'hen the caiisr W(sdes lo ssnd s facsitYssie transsrsis^ion io iiie recspserst, vvi'isie msxie s 

87 is sese-sfsd vss DT'viF wttsn ihe csiier wishes to esigago in a ifsai-iisTifj verb.si phone conversation tt 

vvitSf n t Of ' f n n tvde --x -i3 i cr'"'^ v jJ■>^fio.a v!-<>c q<n->*nj ^ v ■• 

1 1 to enter the destsnatbo piione number of ths rsoipisint (e.g. f S1 7) 34S-1 S34}, the nse of this partscuiar ti 

number assumtfig that ths rscipisrstis nuri^bar is tba sasris for botii raosiving fax and voice signsis, | 

Frsiiovi'sng step 98, ths ifejcsirtiiie i»nnet;tian may b>s raada and ti"i8 fax sent at 101 Mode 83 aiso | 

srscompasses phono-to-PC and PC- tr^ -phone commi-inication in thsX csiier 17 having a simpie as-^aiog | 
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13, Wheo, fcr exsmp-s, csiter 17 has s tesssphoos and recipfeiit 2 1 hss such a PC. the calter disis ths | 
>ec!p:ent's PC The oiiginaiins kje^j-! .r. iLifn cofnn^unfcates wdh Vrm re<:.!p:enrs PC ocer -ishvosx 13 

Whefi tv«i-p3rty voice convsrsstson: rrwda 97 ss chosen 88< tj© csltef is aSso prosfipled to snlsr the | 

11 tocal to 9m fmupma is stidressed by ih« ofigsnatjng sstves' 11 via network 13 so that reaS-tems two- | 

psdy vestis! confmuoscsibn may fes mads bsfevseo ihs csier and fedpsfini a! 103, | 

When two-party vsfbaS inpul ssoda 83 (s chosen at 79, cssser 1 7 is piunipteci to ve? baiiy snpu! tho s 

dsstinatiors phone nombef of the reo!p(8t-:t at 105. Foiiowssig step 1 06, ft® caStef and fedpienl are | 

flonnaoied as dsso-jssed above. Mode 83 may nai be | 

utilssed far facssfnile pufposes sccoFding io ceriair; embocifiTjefi'S o? Ifiss :rsvsniion, bu! couSd bo us8<i in s 

comhsoslbn \s;ith PC mod© 93. | 

When molS-party DTMF mode 85 fs chosien at 79, ihe caller is pf»rnpted to anfesr a saqussnoe of diffemo! | 

V or oii f •'sS w DT"'T ^" hi-- ^Ji''C ■^^ oph c ti- >c o x ic tor h>^tj ! 

by a DT?^^F it^put, and ine sttSre ssqusiics sndinig with at 107. In oihsr vvords. the caS&r inputs s 1 

coniffsucjus seqoeoce o1 desisrisison tefephoirsa ns^sTlbess far codes) , sach n^imbsr being separated !?"om | 

the adisicsnt nymbsr Py s non- numenc DTiV5P input fe.g. m "»"1 Foiiowsng ths ©ntering cj? ti^e phone s 

numbem of th« ipadies te becaiisd a1 107, caiisr 17 is prompted to »nt«r a ssrvic* cods at lOSforths 1 

pyrposse of seisciiog from among tna- tbree possible modes shovwi in Figure 8, Via DTiiViF, iha caiier may | 

seiecf: ff ofri n-suilf-psrty cofiferencing rr;od8 111. grs-jup facsijTiiifj mods 1 1 3, end group voice o!ess.:3iga | 

modis 115, I 

V (. t p r*^ >,o K rcrt. "dj' ^ t ct-bv^*v^ t-i-^'^ td 

cie?.?ir!a?ion ss!VS!- • ■ i to ?bs rriuitsplJCify cA m&pim'iH vd»i-^,t-Mti b> ih6 ssqus'n&B? ssitsrsd ssi ?tsp i07 

tbejeby resutirig in s moiti-party cofifersnc® oaii, Wbsn mod© 1 13 is seisctsd at 108, the facssmiie | 

transmission sntersd by the easier is automaticsiiy sent to tii<a piuraiity of dssfinatsoos ©ntsrsri st 107 in s | 

simsiaf marifier | 

transmitSad to aach dastination Saispi-;er5S r5Ljmfeef or rscipispit idsntii'isd at 10?, i« aoeofdance with mods 1 

1 1 g, oaffer 1 7 speaks the rfsessiags to fes sent ai 11 7 and thereofter hangs !,ip the pbGno at 1 1 9, She | 

odgifjatifjg ssrvsr 11 dstafa-iioas from datsibas® 26 whioh othsr s«rvsr& 11 in the hybnd no1wef?< risod to 1 

8nt8!'6d ai 117 is sent Io aii recipients either ssnsyitafieousiy of at different iinies, dopendirsg upon tfje ti 

deiay and/or imftm 00 netwcrk 1 3 (sea baiow) , | 

When nsoitt-patty vsrbaS mpui mode S7 m ci>osen at 79, the caiief is pro-npied to vetbsiiy srsput the group | 

< t!^*t! N f 1 }f -t) ■< ^ if- 'if pf- -^o rp ^M"" > J " 

or 1 16 is Gt!ossen arid cariled oi.it as dssciisssd above. | 

It is important thetths voice modes 103 and 111 be canducted befvifeen the caiter and recipient (s) in | 

substantiaity rsai-^ime. iiowevsr , for voice massaging 115 and fax servicas 101 113, which do not hava | 
4 nq" iili !t s n.i 5t!K > Ujn« fti^fdi ! 3n\ »^ p'^^Hi^i '"t n s At>•>o^,,d o '3«k'! 

the massagais) io, the dssfination ssn/srfs) at s time convsnisnt to the sewes-s and neh/vosi:.. After tha | 

front she dosbnotian soiverts) vvsihto a pradelefnsined per:c5d of time (datmad by the caiisr) indioating She s 

si J\ J C" f o> t~>^ i \~ ... O rC ?C - > ^ ' t ^ >"C 1 ^ ( Sv t ' ■ 5Nv - 1 

Status apart to cs--«r 1?. For ths casss of vosce massaging, ths ststtis is savsd io store 43 of ths s 

ofiginsftng ssivsr its ti-is form of a voice message so fhat caiief 1? can cbecfc safne at a iater sms via iocsi s 

switched tefephone nefwoffi: 15. | 

Figofs ?" is 8 fiawchad ifiostfattog possiDie rosponaos to oaiiar 1? s-iswig tvi-o-pafty voice mods 103 s 
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heard 125, 9m csim simpiy hangs yp phone 127, Oi 



ths othef hatid, whm Ihs calbr hsa;^ a frngsng tons 128, s rsai"' tims vsrbaS or voics cos 
place at 131 betvireen jjaifef 17 and recipient 21 tipon the recipient :pis5i<«p !.ip his/i-isr phc 
may be ieft on an answering roschifse if the escipssin; does noi ansxAfes) . raiiowing conve 
party simply bat^gs «p ^t1e phons 127 ana the exit ftinctisn 129 is pgrfomisd t&fmii-saiii-sg: 

Compftcatwos cm am® v»*»te caitef 1 7 is ^astjrig ■or a rmponm at 123. When it js dst©rn-!!n«>:1 by ths 
C'bgfBaifog servsr 1 1 that all network 13 iioes srs busy 133, a pfe-ssoofdsd rnesssge is pjayed io the 
oaiisr sfidicsSng thst the oaiisr shouirf swiSch to 8 sBguiar tsisphona servics, such as AT&T or MO 

csrthe refnate isitephcsne nejwafk 15, at 135. a sin-ffiar pra-recoraed snessage is piayed to the caillng pahy ; 

sxampi®, rssiilt f!x;;Ts 3 csii^r-to^rscipionS neiwofk 13 dsiay which ssc^ods s ps'«i3«fef;!'::nsd thfeshoid (see ; 
Fig. 11) . FoiioiiSfsng the :p!a<^iog of sijch a fB«ssag» fo caiissi- 1? ai 13? in rssponsa to ons offiodirsgs 133 
and 135, the caiisr may opt to have ths originating ssrver 1 1 aotosriaticaiiy switch ths csltef to rsgisiar icng ; 

f'scipi'sns's teiephons ni.sn?ber via the PSTM if ths caSec in response to !h® massage at 13? choosas noi 
!d ho oonnactod via cafivontionai Song distancs servics, thsn sxit fiinciion 141 is poffofmed arid the caii 
tsontnated. 

Depending upon the number of ssrvsrs 1 1 in tie hybrid notwork iocsted throughout She notintfy or 
thfoughotit the wohd, it may bs the osse that ti-se tsiephone numher ot th« rscspisht being dssied :S hot 
fccsi fe a pari:icu:!af sajvar 11 fi e. the dsstinsSon number is noi found sn server datsbasa 25) . If such is 
fhe c.ass. ■> rs dsternssnod by the origijvstij'ig rjofvor .st 142 ar v^-hich tinie a prfj-recfsrdeti niassago is piayed ; 
o ^ at >„ y ii f noith <. t i = ii o ^i. H '> h Jo ; 

Fsgsini: is s ftownhart »t muiti- party oontss-onoiog rrnyd?. 1 1 1 .?,s s-isiootod by way »f aithar mode 85 or 8?i', 
Wilsn modo 111 is seisctsd. ca{fer 1? wsits tor a !~S:Sponi&9 aJ 143. Whsn it is dst&rmin&d by the 

107 or 121 ,a!>a connscfed, ihe corifersnce caii is begun 147. Attor tho coofemnce c.?ii is ovsf, tbo caiier 

datsnfiines that onia or a nnmhar af parltes identrfiad at 107 or 121 cannot bss raachad for one reason or 
another (e.g. iine busy or excessive nstw^rark datey), a voirxj fnessijgs is piayad at 151 to She callar 
identifying which parttos couid not se conn§ofed, if aii pasliss cannot ijs i's>sched, calter 17 may simpiy 
tsrrsrtnaie the caii. Otherwise, the confarsncs oaii may ds sfartsjd at 147 wsth oniy the parties w1-ss»h oouid ; 
be reached in sRendanca. Optionsiiy, accofding to certain aStofnsiive simbodimants of this invention, the 
pajtiss which ootrid mt ns; oosinscted at 151 rnay bs ac^ssssd tjy ths anginaSing ssrv&r 11 vsa a 
convantfonai iong distance naiwofk (a,g. PSTM) and pSoggad into tha tssnfaranas oaii 14? wiih the parties ; 
accesssd over the hybdd netWK;t. 

Figurs 9 fs a fiowchaf, ittussrssinp th« functiorfsiity of sn originating server 1 1, A« d«ti--i«d heroin, an 
originsiing server is the. server 11 iocai t;> a!>d acmssad by the caiiing party (c.aiier) . l;pon rjonneci.ion 
betwssn caiisr 1 7 and ohginating ssrvsr 1 1 , ths server at 1 53 prompts the caiior to input an aathorizaticn ; 
coda. Upon reaeipi of tha autharisation coda ta g. DTIi^F) , osiginisling sarvar 1 1 accassas at 1 55 its 
anjhohzsSion database 23, 43, in order to dstarmina if the auihonzaiiDf^ code is vaiid {whether it may ba 
vsnfisd) , VVhsn tiie ssn-'sr 1 1 deta'tniRSs at 165 that the autiionzat'On code input isy Shs cai-er iS smcsx^psr ; 
or invalid, access to tha hybrid mXinotk is denied at 1S7. However, if Ihe server 11 defaitnines that the 
aushorizsiion cede iBput by the taiier is vaiid, access to the hybrid netwofi* is authonxad and originating 
ssrvsr 1 1 prompts ths caiisr at 1 59 to sntsr an input cods in osKier to choo&s botween ths piuraiity ct 
possibie modes 81 , 83, 85, ond 37 Foiiowing step 15&. the caiier enters, for exampie, a tyTMF inpnt code ; 
(sss refersncs nomerai 7g in Figure S) in orderto ssieot a mode of operstion. As shewn at 151, yoic® 
recognition and procsssiog softivsrs is ntiiizsd whsfi 0fi8 of rriodos S3 and 87 is soisetod. Ssrvar 11 iooi<s ; 
up in stcjrage 43 {iP datebase 25) tha ferriota Sian/ar 1 1 address on nehvori? 13 covaring or aofi'saponding ; 
to ihe tefephone nsjmber of the redpisn: (i.e. destination! number! . Select step 183 in Figure 8 

typo identification step 163. Foi towing stepfs) IBS. tha different ; 
5 1 3, and 1 1 5 may be uJiiixed as deschbed above with respect to Figure 
6, 

Figure 10 is a ftowcharf iiiiiwstraing trie sieps taken in tax mode 101, group fax mode 1 13, and group voice ; 
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shown to Fsgurs 6, ihs ongfroting 11 

recssvss ths oorfsspottdsng: snpiit from caiter 17 by ^vay cjf 27 anci savss sn mh& ssora§« 4ci or 
n-fsmory 45 si step 165, Thefesltef , the dsaJ-sn fane befwesn csiier 1 7 arsd aesver 1 1 is disconiiecisd at 
167. The oaginsiing ssjver 11 iakss the rs«:pssnS's tsifsphons oursjbssr (e.g. (517} 348-12345 inpsjl frafr: 
oagsr 17 and iociSiS up in >P sstm^.m 25 tn® sppreprists ssrv&r 11 wiifeh nssds so &S assdrsss&d. For 

35.8.12.108. This takes »}«sj» at IBS. 

Foifewing 8i« -Satefminatson &y th« orsgii'iating server as to which s^iYsr 11 ne&^s to be addressed, ihe 

gBi., Ov., ^ s.t li iik , us k I * St tft 1 "'iK fcf toe 

desSnsiiofs ssrvsris) diais (hs fsoiptss^t'x n!.«mfe8!- (s) input at 99, 107, or 121, snd connects to ths 
S'Scipjeot, The orsgis^afis^g sarvef visits for a aSat^is upciaia ffx^m Iha ciasfinafion safYsrfs) ai 173. For 
©Karsspfe, whsti a siogfe or group f3cs(f?5!te irsnsrrHssion is ssr;;, the steins ; 

fex whether or not it was sent). | 

Fsgum 11 (s » Sowhsd sSwsiratmg the sieps iisksn by ohginating server 1 1 when Swo-psrfy voics mode | 
103 ^& chfjssr. by caSSfs;' !?. >^irst!y, thrs S6r,'sr i rscrjivss sr.<1 ;r.t&rpf«t& thrs c}fjst;nat:on phone rsun'^ber (e 

g. (517) 34S-1 234) entered by the esiier sjI 1 77 and iooks si up in its iP database at 179 to mal^e sure thaS s 

ihs hybrid systesTS ind-jdes s server 11 focai to that destiriaSofs phone rsnrrsbar. if tP dat.abase 2S iists a | 

setver address cos •^tiOs, ■•is 'f*c je» m ^ v. <t? < ; '^fsf i^ti.^ 5>-"*^t^e | 

server at 1 7S detsrmiinss that ths i'^yhnd system does not indudo a server 1 1 locsl to or covering fhs | 

s'Sceivedi destination pi-rone nymbat (i,e. sio instch is foursd), s voica | 

n-isssage is sent ia caiier 17 at 183 indicsfing !;hat tho desiinaiion phone niiniber is ?50t in the sarvsce ares | 

of ths hyferid: r^stworit. Thereafter, the osii msy :i>e tenrjinsted 18S, iS 

AfSer ssndiog th© ooFinsotion rsqyest paste: 181, iho originating ssn/sr 11 at 187 rsceivss a rspSy pssi<at | 

hiisy) . Wheti aii iines are fouod to he husy, ths onginatiiig server sends ari appropfiate rs-jessags to caSSsr * 

1? at 188 sod thsrasftsr the saSi msy bo teririinaisd 1&D. | 

When a5 187 tt^e orssinfiting safvat recaivea a repiy psoi^at fmrr, the destsriation server indscaKfJS tiraS a ti 

cofsneettof? has faeeo roade, ihe origsnaisng aen/er at 181 cooipams the end-to-snd natwori; deiay based | 
upon the insjiai connection vvith a pr&rfetfsntiin:sd deiay thrsshcid sn order to ?.cntroi sho ^cjuaiity of reai-titt'is 

voioa •soriversaticrs. For exfimpie, tf ihe pfadeierrnined tnreshoid is 10 seconds, Si'sen it ss deterrnsnsw: at ti 

191 fay ths ohgtoatiog server whsti-isr lbs er}d-;o-B:nd dsiay is gr-sater than, or Ssss than or equai to 1.0 | 

seconds, it the delay is grsatsr than 1 ,G seconds !s.g, due to nst-.voric i^ongsstion or the faiidre ot tho a 

':,>:^ til" ji \sd„jrf \if.outo ) -.'.^oe ! jfssju^' s --isrit; ^ V,.,- - 'oiete -n-i n^ii-s'^ \ 

16 St 183, Accexrding te oertairj ernbodirTsonis, the originating server 1 1 gives the oaiier the option (in tho | 

tcitrs} a vo ce n assS'^e 1 a^iO'^iit'Oiiiii. diai tne o»«!!ut!on phc ne no rib»' snroo.^:^ tne tfjgu'j: N | 

foiiowiftg the "tjsd oommonication" message, | 

When it is determined at 181 that tne snd to eod nstwor?; daisy Petivssn ths onginssing server and the iS 

desitnaiton server is isss thar? or equai to 1 .0 secofids, ti>8n s fuii-dupiss voice convsrssiion iakss pSace | 

in resi-lsrna batweao caiier 1 7 and fec(pieni 21a! 195. Foiiov/sng the Semisnatscjn a! the reai-lsn^e s 

teiephone caii at "1 97. the Ssngfii of the teiaphona caii (the time of tha oaii) is r esordsd in storage 43 so | 

thai caiier 1? cao be faiiisd sccordingSy. | 

Figure 12 is a biociv diagrsm yiustratsrig the stsps taksn by the ohginatidg server when mditi-parsy | 

cosjfesefioing nsode 111 is saiscted by csdier 17. At s!ep 1 99, !h« sar ver 1 1 rtjai^es s coi!n8Ct:os! rsguesi to s 

the requisite d^sst^r5.at!on ss!ver{sl covermg the desfenafeor? teiepnofie fiwrrifeers sntersd at 107. An efttsienj s 
rnuitioa&t protf;c.O: snct; as ths iP mdSJirjas; i>rotr;oo; avaiisbis or. tb« internet ;s used Tb«r»after, so step 

201 ; after the oorsnsoiiar! repiy pac!<sts bssve bean received, the originating server sands a voice rrjesssjjge | 
■■■ t t i( ^ V') •< { c ' ip s >> - s > o o j< ■•• <1 > ^ ^ ^ 

tirris al 283 with she cofinscted parties or hang op the phone v/hich tdggers the tsrrriination of aSi | 

estebiishad oonoersions. Foiio'.ving Jho tsnTiin-ssion of ihe miiiir-pariy oonvenj.ation ar 205, tha ongifsatffig s 

server tjpdaiss sis biiiing records for oaiier 17, The caiisr is biiiad socoidirigiy, | 

Figrira 13 is s mors detailed fiowchar! !:;l!.«straSin8 i-sovv a destinstior? son/er bandies a resi-iime foii dopiex iS 

voice G^invsrsatiors between oaiier 1 7 arxi recspisrr; 21 . Tho stops t8t;o!i by server 1 1 ts-aosm siting si^inaie s 
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wsr n»Swor:k 13 are iSStsstfaJsd m fh« iisfS-hand ssds of Figufe 13 wh:l« ihs steps oarr^ci out by server 1 1 | 

m receiving sigrtsSij over risSwcirx 13 are sliustraSisd ors ths nghMiarsd ssds of Figure 1 3. §n Figure 13> whsn *: 

i'scipseot at 207. For axsmpte, CODEC 55 insy uSsiii:® 8 KHz ssmpiitrsg and B-bsts psf sampS® !so thai iha sj 

coritfoiler generates 64K bits per sscond. ^je:<■, sfter CODFC SS fonvards the dsgiiaS signal to DSP 57, | 

oompmssion dev-cs 61 comprsssss the diglssd voice signsS st 209 m order to rsducs | 

nstwork iraific -e.g. GSM compressiion algorithrrs j . Thsreafief^ it ss opilooai ai 21 1 so Dtiiizs eocryptton | 

of ooncsfr:. Ffom »noryptsr S3, ihs dijjitisod ssgnai ss fciwsi^ed by v^ay ot ijus-s 3$ to noiwork srsisrface 48 sj 

\* ^ ^ j, S J ^ 5 1« ! <: f (, t p ^ J f S i fK i \ 1 i i^ w j 

that co.niprsssicsii/c!6coff-ipfessfors and encryption/ decryptsort ST;sy bs psrfornied either by &p«ojsl hardware sj 

chips ;s»S: Fig- 5) or by sofeare ejsscytsd by the processosts) 47 in ssiVar 11 , MuiSpfe pfO-GSSS-Qiij 47 | 

may be needed if tiiere are many iiess fo hanbia. | 

v>^- ■• i^t in iiv"'* -ittf'O!;, s; J is^isd V JCss;*s ih'-j,,,.: - voofK . ;e j 

She oti^sr sefvef. Ai step 217. it is determsneb whether a hang-up signaS has bmr, serji iicofjSrolfer 41 !s | 

abie to detad ssisnt sigrssSa arsd hang-«pi signais; . fn the nass of siieot signste. oo packst is set^t so as to | 

!-eb«8s nstvi'ork frst^ic. When a harig-up signal is detected, server 1 1 tefsTsinaSes tf?« oonnootjoo: ai 21 8 to | 

fires, csfSed phone nijmfo8r!;s), fataS narcber of packets tfsr^sniitted, and the totai oiiCiber of packafe | 

dropped by ifm rtetv^ork, | 

Ths orsgsnatsng servof tl n-say nominucwsry dara-ig a oorrimuaication botwMin a oaiiar and racipsant sj 

monistor S>s ny-rsher of jjackeSs dropped or deiayed over network 13 and compafo ths psroeniags to 3 sj 

StiSS with feferencs to Figure 13, vve iurn to the sfeps tai^en by a server 1 1 in She s^ceivtng mode. Ftrst^y, | 

She eafvsr rstesvos packet &si& imm aetwcrk 13 et 221 . Thsraaft-isr, server 11 asse-nhiras the packets at | 

223 arid tititisss decrypftrig dsvioe 63 1 

ciig'taad vQtce data at 22? as-id CODEC 55 convert* lbs ti:g:tai sigi-sai to ana:G<5 at 229 VVbac it ;s ! 

defsrfpsniSb st 231 that a s-ecoived packet fmo-: ostwork 13 insiudss a bang-up s-ignsk exit Rioctici;-! 21 S is | 

Figum 14 is a t?owcba!l igpstfafing steps of fPnciiorss performed by a oaiied or dsaSinafion ssfver 11, | 
-"^xf -> "o"* tx ^-^vv X !c< Mio c ^ -0 <,< V, sost ~< git -iiiO" - W'v 
13, Vbe packst ss -iirerpretsd in order to dfitsrrnins IHjs type ot requssr, VVhsri tiis i'squesr rolstos to a soiig 

distance caii or ths like (Figure 6). ti-ie destination pi>on« nuiniaer is exiracts^l ai 236, if ths isx rfsode is | 

^ „. (( J ISv,* 1 = !j^vl,5f!! J d*S i:t >, v, V^. J i ^, O | 

voice jTsessags ss doiivsrsd over a dsdicarsd iins at 243 foiiovring the oonnscrion with an avaiiaols sns. 

kfiss are bosy, a message fndicaiing sanse is ssfit hesk to ti>8 originating sesver at 245, if a phons iins(si 

is avsiiafole and a conneciion is made wish the desfinafion phone nurrjsser ie,^, (517) 348-1234). then lbs | 

dcstifjatian server at 247 sends a "cionnsction aatabiisbad" packet back !o the odgiriistirig senfer, | 
Thsi'saffer:. a resi-fima voias ootivst^ation tskea piace 243 arsd :s ier!)iifi3{8'b whan desired 249, 

Fsor vciica iTiOssaging asid facsimiia traosmissioo n-pcdss, the rasi-tima ooiistraiat ool stxsiigant. I1ius. if *: 

time period as shown in Ftguf® 1 S, | 

which IS a llowobart ii-ustfatiog the sjsps psrforn-isd so the diaisng out to ttm reoipisi-K by the dsstination ;1 

server 11 Ftrsliy, the sefvef ssarches for an avaiiabie diai-oui Sine af 251. When ail are fo«od to he in | 

a packet back to the originating server indicatirsg that Sie connection couid not be deiiversd after a | 

pradetermiried period of Ssree 2534. VVhen an avaiiabie fine is iocated at 2f>i , the desSiriatiori phone nurebor | 
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busy, if busy, Sh» s^fver pfoas^ds to 252 white if answ«f«>d< the corsneeiion is rsiade detA'seo: ths c 

Oiics givers the above disciosisj!©, therefore, variotis othsr fnodlcatbrss, feaiors 
bscome appsfsns to ih& skiiied artisan. S>.:t:h oShss teafcre-s, fnodifscaiions and if?":prov»sm»s; 
considsmd a part of this itivsttticn, ihs seeps of wt'iiifrii is to bs determined by Sb« foiiowiiig 



